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WUDIILF WUDQVLWLQJ WKURXJK (QJODQG $ ODUJH SURSRUWLRQ RI WKH KLJKHU YDOXH WUDGH EHWZHHQ ,UHODQG DQG












$8. JRYHUQPHQW IXQGHG VWXG\ UHSRUWHG WKDW GRPHVWLF IUHLJKW WUDQVSRUW LQ WKH 8. JHQHUDWHG 
PLOOLRQ WRQQHV RI &2 LQ  URXJKO\  RI HPLVVLRQV IURP WKH WUDQVSRUW VHFWRU DQG  RI WRWDO
HPLVVLRQV IURP DOO VHFWRUV 0F.LQQRQ  8. 5RDG WUDQVSRUW DORQH DFFRXQWHG IRU  RI WKHVH
IUHLJKWUHODWHG HPLVVLRQV EXW WKH &2 IUHLJKW HPLVVLRQ HVWLPDWLRQ YDULHV GHSHQGLQJ RQ FRQWHVWHG













EDVHG LQWHUPRGDO GRPHVWLF LQWHUPRGDO DQG &KDQQHO 7XQQHO IORZV DUH WKH DUHDV RI SRWHQWLDO JURZWK
8R:  )RU ZDWHU WUDQVSRUW XQLWLVHG DQG ELRPDVV FDUJRHV DUH HQYLVDJHG WR RIIHU FRQVLGHUDEOH
)LJ&RPSDULVRQIUHLJKWYROXPHDQGPRGHFKRLFHEHWZHHQ(8DQG*%GDWDVRXUFH(&'I7










D VPDOO QXPEHU RI VHFWLRQV GHVLJQDWHG DV IUHLJKWRQO\ URXWHV DQG RWKHUV ZKHUH IUHLJKW LV UHVWULFWHG RU
H[FOXGHG 'I7 E )RUHFDVWV VKRZ WKDW WKH GDLO\ YROXPH RI IUHLJKW WUDLQV ERWK GLUHFWLRQV ZLOO
FRQWLQXHWRLQFUHDVHIURPWRZLWKWKH:HVW&RDVW0DLQ/LQH:&0/H[SHULHQFLQJWKHPRVW
WUDIILF 0'67UDQVPRGDO  ,Q  LWZDV HVWLPDWHG WKDWPRVW RI WKH UDLO IUHLJKWFDSDEOH WUDFNV








PDUNHW 7KH &ODVV  ZKLFK KDV OLIH H[SHFWDQF\ RI  \HDUV DQG WKXV LV H[SHFWHG WR EH LQ RSHUDWLRQ
ZLWKLQ WKH 8. UDLO IUHLJKW QHWZRUN XS XQWLO ¶V LV D VL[ D[OH GLHVHOHOHFWULF IUHLJKW ORFRPRWLYH
GHYHORSHGLQSDUWIURPWKH%ULWLVK5DLO&ODVVDQGPDQXIDFWXUHGE\(OHFWUR0RWLYH'LHVHO(0'WKHUH
KDYH EHHQ YDULRXV PRGLILFDWLRQV PDGH WR WKH &ODVV  LQ RSHUDWLRQ DFURVV (XURSH LQFOXGLQJ )UDQFH
6FDQGLQDYLDDQG6SDLQ
$(&20 E H[DPLQHG VRPH PDQXDOO\ FROOHFWHG GDWD IURP WKH  8. &ODVV  UDLO IUHLJKW




ZLWKLQ WKH OHJDO OLPLW RI 6WDJH ,,,$ IRU (8 1RQ5RDG 0RELOH 0DFKLQHU\ 'LUHFWLYH :KHQ WKH QHZ
HPLVVLRQVWDQGDUG6WDJH,,,%LVLQWURGXFHGLQ-DQXDU\LQHQJLQHLPSURYHPHQWVPD\EHQRORQJHU
VXIILFLHQW DQG DIWHUWUHDWPHQWV WHFKQRORJLHV DQG K\EULGLVDWLRQ RI GLHVHO WUDFWLRQ DUH WKH IXWXUH UHVHDUFK
GLUHFWLRQWRUHGXFHWKHDOUHDG\RXWVWDQGLQJHPLVVLRQOHYHOVIURPUDLO7KH8.'HSDUWPHQWIRU7UDQVSRUW
'I7UHSRUWHGWKHUDLOFDUERQHPLVVLRQVUDWHIRUFRPSDQ\UHSRUWLQJDVJ&2WNPIRUERWKGLHVHO






E\ D QXPEHU RI GLIIHUHQW JRRGV YHKLFOHV 7KHVH URDG YHKLFOHV PRYHG  ELOOLRQ WRQQH NLORPHWUHV RI
JRRGVLQ'I7DQGVHUYHGRIWKHIUHLJKWPDUNHW7KHODWHVW8.'I7VWXG\FDUULHGRXWE\










TXDOLILFDWLRQDERYH WKHQRUP7KHPD[LPXPSHUPLVVLEOH*9:IRU URDGJRRGV LQ WKH8.LV WRQQHV
ZKLFKDOORZVDSD\ORDGRI± WRQQHVRI JRRGVDIWHUDOORZLQJ IRU WKHZHLJKWRI WKHYHKLFOH LWVHOI
+*9VDUHDEOHWRWUDYHODWXSWRNPSHUKRXUPSKRQ%ULWLVKPRWRUZD\VEXWWKH\FDQEHDIIHFWHG
E\ VSHHG OLPLWVZHLJKW OLPLWV DQGKHLJKW OLPLWV IRU RWKHU URDG FDWHJRULHV HVSHFLDOO\ZKHUH FRQJHVWLRQ
EULGJHVHWFRFFXUDQGLQRUQHDUXUEDQDUHDV
$'I7 IXQGHG VWXG\ GLYLGHG+*9V W\SH LQWR0HGLXP'XW\ DQG+HDY\ GXW\ 5LFDUGR  7KH
PHGLXPGXW\YHKLFOHLVPRVWFRPPRQLQWKH8.DWWZRD[OHULJLGZLWKDER[YDQW\SHERG\ZKLOH
WKHKHDY\GXW\YHKLFOHLVW\SLFDOO\DQDUWLFXODWHGYHKLFOHFRPSULVLQJDWUDFWRUDQGWUDLOHUZLWKD*9:RI




7KHKLJKHVW URDGFRQJHVWLRQ LQ WKH8.LVPDLQO\FRQFHQWUDWHGDURXQG WKH0WKH*UHDWHU/RQGRQ




URDG IUHLJKW HPLVVLRQV DQG YDQV FRQWULEXWH  1$(, +*9 WUDIILF UHSUHVHQWHG RQO\  RI












JDQWU\ FUDQHV WR RSWLPLVH FRPRGDOLW\ LQGHHG WKHUH DUHPRUH SRUW EDVHG LQWHUPRGDO IDFLOLWLHV WKDQ UDLO
EDVHG'I7D
$'I7 VWXG\ WR EHQFKPDUN8.ZDWHU IUHLJKW WUDQVSRUW FDUULHG RXW E\$(&20 D IRXQG WKDW
VKLSPHQWV EHWZHHQ 8. SRUWV DUH FRPPRQO\ WUDQVSRUWHG E\ JHQHUDO FDUJR µFRDVWHU¶ YHVVHOV FDSDEOH RI
UHDFKLQJ VPDOO LQODQG SRUWV DQG ZKDUYHV 7KH VL]H RI WKHVH YHVVHOV GRHV YDU\ EXW LV QRUPDOO\ RQO\
GZFF GHDG ZHLJKW FDUJR FDSDFLW\ DQG WKLV SURYLGHV DQ DFFHSWDEOH OHYHO RI FRVWHIILFLHQW
SHUIRUPDQFHIRURSHUDWRUV













RWKHU FULWHULD  LQFOXGLQJ OHQJWK RI FRUULGRU SRSXODWLRQ H[LVWLQJ UHFRJQLVHG ERWWOHQHFNV WUDQVSRUW
YROXPHV W\SHV RI JRRGV DQG PXOWLPRGDOLW\ JHRJUDSKLFDO SUHFRQGLWLRQV WUDQVSRUW DQG LQIRUPDWLRQ
WHFKQRORJLHV LQ XVH VXSSO\ FKDLQ PDQDJHPHQW DQG VSHFLILF WUDQVSRUW FOLHQWV  WR PDS WDUJHWHG JUHHQ
IUHLJKW FRUULGRUV ,Q DGGLWLRQ WR WKH DIRUHPHQWLRQHG FULWHULD D 'HOSKL VXUYH\ ZDV XVHG H[SORLWLQJ WKH
6XSHU*UHHQ SURMHFW SDUWQHUV¶ VSHFLILF NQRZOHGJH WR ILQDOO\ VHOHFW WKH FKRVHQ WUDQVSRUW QHWZRUN OLQNV
6DODQQHHWDO
7KH QH[W VWHS WDNHQ WRPHDVXUH WKH JUHHQQHVV RI IUHLJKW FRUULGRUV ZDV WR FKRRVH.H\ 3HUIRUPDQFH
,QGLFDWRUV .3,V)ROORZLQJDQH[WHQVLYH OLWHUDWXUHVWXG\YDOLGDWHGE\DVHULHVRI UHJLRQDO6XSHU*UHHQ
ZRUNVKRSVWKHILYH.3,VFKRVHQWRREVHUYHWKHVHOHFWHGFRUULGRUVZHUHHIILFLHQF\FRVWVVHUYLFHTXDOLW\
LQFOXGLQJUHOLDELOLW\IUHTXHQF\VHFXULW\DQGVDIHW\HQYLURQPHQWDOVXVWDLQDELOLW\*+*LQIUDVWUXFWXUDO
VXIILFLHQF\ FRQJHVWLRQ DQG ERWWOHQHFNV DQG VRFLDO LVVXHV ODQGXVH DQG QRLVH %HQFKPDUNLQJ SROLF\
DQDO\VLVDQGERWWOHQHFNDQDO\VLVZHUHDOVRFDUULHGRXWZLWKLQWKHVHOHFWHGFRUULGRU$WWKHWLPHRIZULWLQJ
WKH SURMHFW LV WR H[DPLQH KRZ WHFKQRORJLHV DQG ,&7V FDQ EH XVHG WR LPSURYH WKH FRUULGRUV$W D ODWHU
VWDJH LW LV LQWHQGHG WKDWSROLF\DQG IXWXUH UHVHDUFKDQGGHYHORSPHQW UHFRPPHQGDWLRQEH IRUPXODWHG WR
DGGUHVV WKH(8DJHQGDRI/RJLVWLFV$FWLRQ3ODQJRDOV)XUWKHU GHWDLOV FDQEH IRXQG DW WKH6XSHU*UHHQ
SURMHFWZHEVLWH
7KHIRUPDWLRQRIWKH.3,VOHDGVWRWKHGDWDFROOHFWLRQSKDVHRIWKHVHOHFWHGFRUULGRUVWRPHDVXUHKRZ




7KH &ORYHUOHDI &RUULGRU FRQQHFWV OLQNV IURP *ODVJRZ $ WR 'XLVEXUJ * WKURXJK &DUOLVOH %
/LYHUSRRO & /RQGRQ ' 'RYHU ( DQG &DODLV ) D OLQN WR 'XEOLQ LQ ,UHODQG LV FRQQHFWHG YLD
/LYHUSRRO&)LJ7KHGLVWDQFHRIWKHFRUULGRUEHWZHHQ*ODVJRZDQG'XLVEXUJLVNPE\WUDLQ
QHWZRUN RI ZKLFK NP  RI WKH UDLO QHWZRUN LV ORFDWHG ZLWKLQ %ULWDLQ 7KH GLVWDQFH E\ URDG
QHWZRUNLVNPRIZKLFKNPLVZLWKLQ%ULWDLQ7KHPDLQLQWHUFKDQJHSRLQWLVLQWKH:HVW
0LGODQGV DUHD ± EH LW 5XJE\ RU'LVWULEXWLRQ&HQWUH '&'DYHQWU\ ,Q WHUPV RI QHWZRUN FDSDFLW\ WKH
VHJPHQW EHWZHHQ WKH :HVW 0LGODQGV DQG /LYHUSRRO LV WKH PRVW FUXFLDO DV D 'I7 VWXG\ E KDV
UHSRUWHG WKHUH LVJURZLQJFRQJHVWLRQ7KHGLVWDQFH OLQNEHWZHHQ/LYHUSRRODQG'XEOLQ LVNPE\VHD











WKH :&0/ DV KLJKOLJKWHG E\ &RUULGRU  DQG &RUULGRU  DOPRVW  WRQQHV IUHLJKW GDLO\ KDV
SRWHQWLDO FRPPRGLWLHV IORZV IRU PRGDO VKLIW DV GHPRQVWUDWHG LQ 7DEOH  7KH 6XSHU*UHHQ &ORYHUOHDI
&RUULGRU FDQ EH VHHQ DV FRQVLVWLQJ RI &RUULGRUV   DQG  7KLV PDLQ VHJPHQW RI WKH 6XSHU*UHHQ
&ORYHUOHDI &RUULGRU FRPSULVHV PRUH WKDQ  RI WKH RYHUDOO HVWLPDWHG SRWHQWLDO IUHLJKW IORZ  RI




7KH'I7VWXG\DOVRUHSRUWHG WKDWDOO UDLO LVQRWFRPSHWLWLYHZLWKURDGGXH WR ODFNRI ORDGLQJJDXJH WKDW
ZRXOG DOORZ FRQWLQHQWDO JDXJH ZDJRQV RU +*9V WR EH FDUULHG RQ ORZ UDLO ZDJRQV IURP (XURSH
)XUWKHUPRUH WKH:&0/DQG WKH OLQH DURXQG WKH/RQGRQ ULQJ URDG FDQQRW KDQGOH WKH VWDQGDUG P






FKRLFH VWXG\ WKDW QRWHG WKH FRVW RI DGGLWLRQDO KDQGOLQJ LQ SRUWV 'I7 E 5HFHQW LQFUHDVHV ZRXOG
PHDQ WKDW HDFK7(8YHVVHO RSHUDWLQJ LQWR8.RU ,ULVKZDWHUVZRXOGSD\¼SHU DQQXP LQ












   


   



















































ZHUH WKUHH GLIIHUHQW W\SHV RI IUHLJKW WUDLQ XVHG LQ WKH &KDQQHO 7XQQHO LQWHUPRGDO WUDLQV PDGH XS RI
ZDJRQVFDUU\LQJFRQWDLQHUVDQGVZDSERGLHVFRQYHQWLRQDOWUDLQVFDUU\LQJSDOOHWLVHGJRRGVDXWRPRWLYH
FRPSRQHQWVDQGEXONORDGVLQHLWKHUHQFORVHGZDJRQVRULQDGDSWHGZDJRQVWDQNHUVSODWIRUPVHWFDQG
WUDLQV ZLWK VSHFLDOLVHGZDJRQV IRU WUDQVSRUWLQJ QHZ FDUV 7RGD\ RQO\ WKH LQWHUPRGDO WUDLQV DUH VWLOO LQ
RSHUDWLRQ WKHRSHUDWLRQRIFRQYHQWLRQDO WUDLQVFDUU\LQJSDOOHWLVHGJRRGVDQGRI WUDLQV WUDQVSRUWLQJQHZ
FDUVKDVFHDVHG6RPHRIWKHUHDVRQVLGHQWLILHGIRUWKLVGRZQWXUQDUHUHRUJDQL]DWLRQRIQDWLRQDOUDLOZD\V
WKDWKDV OHG WR WKHFORVXUHRI IUHLJKW IRUZDUGLQJDQGUDLODJJUHJDWLRQJHQHUDO UHFHVVLRQVDFURVV(XURSH





(XURSRUWH&KDQQHO RU'HXWVFKH%DKQ 6FKHQNHU '%6ZKR DUH WKH RQO\ RSHUDWRUV OLFHQVHG WRPRYH
IUHLJKWLQWKH7XQQHO(3&+DQG'%6KDYHWRDSSO\WR(XUR7XQQHO(7WKH&KDQQHO7XQQHODXWKRULW\
IRUWUDLQSDWKDOORFDWLRQDQGPXVWIROORZWKHLUDJUHHGRSHUDWLRQDOSURFHGXUHV
,Q(3&+HPEUDFHGDQHZ VWUDWHJ\ WR VWLPXODWH WKH UDLO IUHLJKWRSHUDWLRQ WKURXJK WKH&KDQQHO
7XQQHO ZLWK WKUHH FRUH SROLFLHV WKH GHYHORSPHQW RI IUHH DFFHVV IRU DOO JRRGV WUDLQ RSHUDWRUV GHDOLQJ
HIIHFWLYHO\ ZLWK ERUGHU UHVWULFWLRQV DQG D VLPSOLILHG DQG FRPSHWLWLYH SULFLQJ SROLF\ ,Q VSLWH RI WKH





(3&+ QRWHG WKDW WKHUH LV DQ DODUPLQJ GHFOLQH LQ IUHLJKW WUDIILF DFURVV (XURSH ! 7KH DQQXDO
WRQQDJH WUDQVSRUWHG WKURXJK WKH 7XQQHO LV OHVV WKDQ  RI WKH SRWHQWLDO PDUNHW EHWZHHQ &RQWLQHQWDO





XSD(XURSHDQFRQWDLQHU QHWZRUNDQG61&))UHQFKQDWLRQDO UDLO IUHLJKWZRUNLQJ WRGHYHORS LWVRZQ
(XURSHDQQHWZRUN$GGLWLRQDOO\KLJKHUIXHOSULFHVFKDQJHVLQWKH6XSSO\&KDLQWR(DVWHUQ(XURSHQHZ
SURMHFWV IRU UDLO ORUULHV RQ UDLO QHZ JDXJH ZDJRQV 0DUFR 3ROR IXQGLQJ FRPSDQLHV VHHNLQJ µ*UHHQ
6ROXWLRQV¶ DQG DQ LPSURYHG ORQJHU GLVWDQFH RIIHULQJ E\ '%6(3 DUH DOO HYLGHQFH WR VXSSRUW WKLV
RSWLPLVP
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,WVKRXOGEHQRWHGWKDWGHVSLWHRIIUHLJKWORFRPRWLYHVRSHUDWLQJLQ%ULWDLQEHLQJ&ODVVVIRUWKH




:LWK WKH.3,VGLVFXVVHG LQ VHFWLRQ D VHPL VWUXFWXUHG LQWHUYLHZSODQZDVGHYHORSHG WR IDFLOLWDWH
GDWDFROOHFWLRQIURPDQXPEHURISRWHQWLDOUHVSRQGHQWV7KHLQWHUYLHZFDUGFRQVLVWHGRIWKUHHSDUWVSDUW
FRPSULVHG JHQHUDO LQIRUPDWLRQ DERXW WKH FRPSDQ\ DQG WKH QDWXUH RI LWV DFWLYLW\ SDUW  FRPSULVHG
LQIRUPDWLRQDERXWFDUJRDQGWKHVHOHFWLRQRIWUDQVSRUWFKDLQVWREHH[DPLQHGLQFOXGLQJFULWLFDOFRUULGRU
VHJPHQWVFDUJRIORZVDORQJDFULWLFDOVHJPHQWW\SLFDOFDUJRVHOHFWHGWUDQVSRUWFKDLQFDUG7&WKDWDVNV
IRU LQIRUPDWLRQ DERXW D VSHFLILF VHJPHQW ZLWKLQ WKH WDUJHWHG FRUULGRU DQG FKDUDFWHULVWLFV RI W\SLFDO
YHKLFOHVXVHG7KH7&ZDVGHVLJQHGWRFDSWXUHGDWDWREHQFKPDUNWKH.3,VTXDQWLWDWLYHO\FROOHFWLQJGDWD
UHJDUGLQJ WUDQVSRUW FKDLQ GHVFULSWLRQ RULJLQGHVWLQDWLRQ FDUJR W\SH W\SLFDO FRQVLJQPHQW VL]H ORDGLQJ
XQLW DQG DQQXDO FDUJR YROXPH 3DUW  RI WKH LQWHUYLHZ FDUG FRQVLVWHG RI WKH HYDOXDWLRQ RI VHOHFWHG






ILYH VHJPHQWV RI WUDQVSRUW FKDLQ LQ WRWDO WR EH H[DPLQHG7KH LQWHUYLHZHHV FRQVLVWHG RI IRXU7UDQVSRUW
6HUYLFH 3URYLGHUV WKUHH RI ZKRP ZHUH 7KLUG 3DUW\ /RJLVWLFV 3/ FRPSDQLHV WKUHH LQWHUYLHZHHV
RIIHUHGUDLOEDVHGVHUYLFHVDQGRQHLQWHUYLHZHHZDVDVLQJOHPRGHURDGIUHLJKWRSHUDWRU7KHUDLOIUHLJKW
RSHUDWRUV ZHUH GHOLYHULQJ JHQHUDOO\ IRRG GULQN DQG WREDFFR W\SH RI IUHLJKW EXW ZLWK VRPH FKHPLFDO
SURGXFWV DQGPLVFHOODQHRXV SURGXFWV LQFOXGLQJ SDSHU JODVV DQG ERWWOHV 7KH URDG IUHLJKW RSHUDWRU ZDV




(FR7UDQV,7 HWRRO DQ HPLVVLRQVPHDVXUHPHQWV GDWDEDVH EDVHG RQ WKH GDWD SURYLGHG E\'%6FKHQNHU
DQGODUJHVKLSSHUV)RUUDLOIUHLJKWFRPSDULQJWKH8.EHQFKPDUNILJXUHJ&2WNP±VHHVHFWLRQ
ZLWK WKH&ORYHUOHDI&RUULGRUGDWD J&2WNP WKHFRUULGRUVHHPV WREHDOUHDG\UHODWLYHO\
µJUHHQ¶ LQ FRQWUDVWZLWK VRPHRI WKHPRUH FRQJHVWHG DUHDV LQ FRQWLQHQWDO(XURSH)RU URDG IUHLJKW WKH
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0RGH    5DL O 5DLO 5DL O 5DLO 5RDG 5RDG
$QQXDOYROXPHW         QD
.3,V
&RVW  ¼WNP QD   QD  QD
'HOLYHU\WLPHK      
(PLVVLRQV
$QQXDO J WNP
&2HT      QD
12[      QD
62[      QD
30      QD
5HOLDELOL W\       
)UHTXHQF\ SD      QD
,&7DSS OLFDWLRQ V     RZQ  RZQ RZQ
&DUJR6HFXULW\       
&DUJR6DIHW\        
&RQJHVWLRQ        




)RU UDLO IUHLJKW RSHUDWLRQV WKH PDLQ ERWWOHQHFNV DUH LQ SODFHV ZKHUH WKHUH LV RQO\ RQH WUDFN ± DQ
LQIUDVWUXFWXUH SUREOHP 2QH UDLO IUHLJKW RSHUDWRU LQWHUYLHZHH ZKR UHSRUWHG ORZ ERWWOHQHFN SUREOHPV




DQG)UDQFH DGGV DQ H[WUD KRXU WR WKHYR\DJH IRU HDFK FKDQJH RSHUDWLRQDO DQG UHJXODWRU\ FRQVWUDLQWV




)RU WKH URDG RSHUDWLRQ WKH SUREOHP LV LQ DQG DURXQG FLWLHV DQG ZLWKLQ XUEDQ DUHDV 5RDG IUHLJKW
RSHUDWRUUHVSRQGHQWVUHSRUWHGWKDWEHWZHHQ/RQGRQDQG*ODVJRZWKHPDLQERWWOHQHFNVDUHRQWKH0
IUHTXHQWURDGZRUNVDURXQGWKH0LOWRQ.H\QHVDUHDDQG%LUPLQJKDPWROOURDGVDQGDURXQG:DUULQJWRQ
)RU WKH VHJPHQW EHWZHHQ /RQGRQ ± 'XLVEXUJ WKH PDLQ ERWWOHQHFN UHSRUWHG LV DW .HQQHG\ 7XQQHO LQ
$QWZHUSWKHPRVWFRQJHVWHGVHFWLRQRIWKH*ODVJRZWR'XLVEXUJFRUULGRUWKH&KDQQHO7XQQHODQGDQ\





PRYH E\ UDLO EXW UDLO PD\ QRW ZRUN IRU HYHU\RQH DV D FHUWDLQ VFDOH RI FDUJR WKURXJKSXW QHHGV WR EH
DFKLHYHG$FFRUGLQJWRRQHLQWHUYLHZHHRYHUWKHODVW\HDUVWKH8.KDVZLWQHVVHGDVKLIW WRZDUGUDLO
IUHLJKW E\ PDQ\ PDMRU UHWDLOHUV IRU H[DPSOH $6'$ SDUW RI WKH JLDQW :DO0DUW VXSHUPDUNHW FKDLQ
ZKRVHUDLOVKDUHLVQRZDWDERXWZLWKWKHH[SHFWDWLRQRIUHDFKLQJE\$QRWKHULQWHUYLHZHH
ZHOFRPHG WKHJUHHQ LQLWLDWLYHVDQGSRLQWHG WKH LPSRUWDQFHRI MXVWRQH  WKHPRGHUQLVDWLRQRI WKH WUXFN
IOHHWIURP(XUR,,,,,,9WKURXJKWR(XUR9
0RVW UDLO IUHLJKW RSHUDWRUV DUH QRW XVLQJ*36 RU VLPLODU V\VWHPV WR WUDFN WKHLU IUHLJKW RSHUDWLRQV
WKRXJKWKLVLVFRPPRQIRUURDGKDXOLHUV)RUWKHUDLORSHUDWRUVWKHPDLQHPSKDVLVLVRQWKHORDGLQJGDWD
IURPWKHWHUPLQDOVDQGVLJQDOLQJV\VWHPVDORQJWKHMRXUQH\WRSURYLGHWKHQHFHVVDU\PRQLWRULQJRIDWULS




IHDVLEOH WR EH SURPRWHG DV D JUHHQ FRUULGRU 7KH W\SLFDO FDUJRHV DORQJ WKH FRUULGRU DUH PDQXIDFWXUHG
JRRGVDQGIRRGVWXIIVDORQJUHWDLOHUV¶VXSSO\FKDLQVZLWKWKHURDGEDVHG5R5RPDUNHWKDYLQJWKHELJJHVW
SRWHQWLDO WREHVKLIWHG WRUDLO:KLOVW LQ WHUPVRIHPLVVLRQV WKHUHSRUWHGH[LVWLQJSUDFWLFH LVZLWKLQ WKH
DFFHSWHG µJUHHQ¶ OLPLW WKH PDLQ FKDOOHQJHV IRU PRGDO VKLIW WRZDUGV JUHHQHU FRUULGRUV DUH WKH FRVW RI
RSHUDWLRQV E\ UDLO FRQJHVWLRQ LQIUDVWUXFWXUH ERWWOHQHFNV DQG UHJXODWRU\PDWWHUV:LWKLQ WKH&ORYHUOHDI
&RUULGRUWKH&KDQQHO7XQQHOGRHVQRWUHSUHVHQWDERWWOHQHFNLQWHUPVRIRSHUDWLRQEXWVKLSSHUVFDQDQG
RIWHQ GR  SUHIHU WR XVH DOWHUQDWLYH URXWHV E\ 666 FDOOLQJ DW SRUWV VXFK DV +XOO WR E\SDVV H[SHQVLYH
&KDQQHO7XQQHOFKDUJHVDQGWKHFRQJHVWHG6RXWK(DVWRI(QJODQG
,W VKRXOG EH QRWHG WKDW GHVSLWH WKH VPDOO QXPEHU RI LQWHUYLHZV WKH LQWHUYLHZHHV DUH UHVSRQVLEOH
DQQXDOO\IRURYHUPLOOLRQWRQQHVRIIUHLJKWRSHUDWLRQRIZKLFKGHULYHGIURPUDLOIUHLJKWRSHUDWLRQ
ZLWKLQ WKH &ORYHUOHDI &RUULGRU DORQH &RPSDULQJ WKLV ILJXUH ZLWK WKH 'I7 VWUDWHJLF FRUULGRU ILJXUH DV
UHSRUWHG LQ7DEOH IRU&RUULGRU /RQGRQ WR*ODVJRZVHJPHQW WKH LQWHUYLHZHHVDUH UHVSRQVLEOH IRU
DERXWRIWKHWRWDOSRWHQWLDOIUHLJKWYROXPHIORZ
5DLO LV SULPDULO\ FRQJHVWHG RQ WKH:&0/7KH&KDQQHO 7XQQHO KDV VLJQLILFDQW XQXWLOLVHG FDSDFLW\
7KH:&0/LVHQYLVDJHGWREHQHILWIURPWKHUHOHDVHRIFDSDFLW\IURPWKHSURSRVHG+LJK6SHHGUDLOOLQH
EHWZHHQ/RQGRQDQG*ODVJRZ+6DQGLPSOHPHQWDWLRQRI(XURSHDQ5DLO7UDIILF0DQDJHPHQW6\VWHPV






FXUUHQW IOHHWPDNHV WKHLU UHSODFHPHQWXQVXVWDLQDEOH ,&7XVH LV ORZ DQG LWV SRWHQWLDO IRU VXVWDLQDELOLW\
ODUJHO\XQH[SORUHG
5RDGIUHLJKW LVFRQJHVWHG LQ WKH6RXWK(DVWRI(QJODQGRQ WKH0DQGEHWZHHQ/LYHUSRRODQG WKH
0LGODQGV 6DWHOOLWH QDYLJDWLRQ DQG URXWH SODQQLQJ QRZ LQFUHDVLQJO\ ZLWK RYHUOD\V IULHQGO\ WR IUHLJKW
YHKLFOHV DUH WKRXJKW WR KHOS RSWLPLVH DQG WKHUHE\ UHGXFH HPLVVLRQV 8. +*9V UHSUHVHQW  DQG
/*9VRIWKHWRWDOGRPHVWLFJUHHQKRXVHJDVHVDQGRQWKHFRUULGRUWKLVLVZKHUHWKHJUHDWHVWSRWHQWLDO
IRU UHGXFWLRQ LQ *+* HPLVVLRQV OLHV 7KHUH LV QR HYLGHQFH RI +*9V FOHDQHU WKDQ (852 ,9 RQ WKH
&ORYHUOHDI&RUULGRUEXWDUHFHQWVWXG\RQ+*9ORZFDUERQWHFKQRORJ\SRLQWHGWRWKUHHSRWHQWLDOWKHPHV
WR EH LQYHVWLJDWHG IXUWKHU LQFOXGLQJ YHKLFOH SRZHUWUDLQ DQG IXHO 5LFDUGR 7KH(XURSHDQ5RDG
7UDQVSRUW 5HVHDUFK$GYLVRU\&RXQFLO (575$& KDV D FOHDU URDGPDS IRU WKH GHYHORSPHQW RI GLHVHO
HOHFWULFK\EULGFRPPHUFLDOYHKLFOHVIRUURDGWUDQVSRUWDQGDPRUHHIILFLHQWURDGWUDQVSRUWV\VWHPE\
 (75$&  DQG LQLWLDWLYHV VXFK DV WKH +\EULG &RPPHUFLDO 9HKLFOH +&9 SOHDVH VHH
KWWSZZZKFYSURMHFWHXVKRZSURJUHVVWRZDUGVPRUHVXVWDLQDEOHORQJKDXOURDGIUHLJKW
7KH&ORYHUOHDI&RUULGRULVUHODWLYHO\JUHHQDQGFDQEHSURPRWHGWRDEVRUEIUHLJKWIORZPDNLQJLWPRUH
HIILFLHQW DQG µJUHHQ¶ WKXV ERRVWLQJ HFRQRPLF RSSRUWXQLWLHV YLD WKH JUHHQ FRUULGRU FRQFHSW 7KH NH\
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